Developmental shift in GABA actions from depolarization to hyperpolarization occurs as a result of decreasing the intracellular Cl
In the adult central nervous system (CNS), g-amino butyric acid (GABA) mediates fast inhibitory synaptic transmission and regulates the excitatory activity of neurons (Olsen and Tobin, 1990; Macdonald and Olsen, 1994) . In the immature CNS, on the other hand, GABA is an excitatory transmitter and is involved in controlling morphogenesis (Ben-Ari, 2002; McCarthy et al., 2002; Owens and Kriegstein, 2002; Represa and Ben-Ari, 2005) . These developmental changes in the GABA actions occur as a result of a negative shift in the chloride ion (Cl À ) reversal potential, which is mainly regulated by two chloride co-transporters, Na , 2002; Owens and Kriegstein, 2002; Payne et al., 2003) . The NKCC1 is dominantly expressed in the immature brain and acts to maintain a high intracellular Cl
, the activation of ionotropic GABA receptors mediates the depolarization of the membrane potential, and GABA acts as an excitatory transmitter. As development proceeds, [Cl À ] i is gradually decreased by the expression of the KCC2, and GABA becomes an inhibitory transmitter. Previous electrophysiological analysis directly demonstrated that KCC2-expression is crucial for the inhibitory transmission by GABA (Hubner et al., 2001; Okabe et al., 2003; Wang et al., 2005) . Therefore, the molecular switch from NKCC1 to KCC2 drives the Cl À influx in response to ionotropic GABA receptor activation, and might be the beginning of the GABAergic inhibition.
In a previous study, we demonstrated that the cerebellar granule cells start to contain the KCC2 after forming synapses with mossy fibers, suggesting that GABA is excitatory during proliferation and migration, but is inhibitory after synapse formation. Furthermore, it was suggested that synapse formation might be one of the triggers for the KCC2-expression. In the present study, we focused on the Purkinje cell, which is a principal and first-differentiating neuron in the cerebellar cortex. Although developmental expression of the KCC2 in the cerebellum had previously been investigated using in situ hybridization (Mikawa et al., 2002) , little is known about when Purkinje cells start to express the KCC2 during development. To clarify the time-course of the changes in GABA actions during Purkinje cell development, we examined the developmental localization of the KCC2 in the embryonic mouse cerebellum.
We examined mice from the C57Bl/6CrSlc mice of embryonic day (E) 13 (E0 = mating day), E15, E17 and postnatal day 0 (P0 
